ABSTRACT
Introduction
Accumulating evidence supports the benefit of Medical Nutrition Therapy (MNT) provided by RDs in improving health related parameters. Whether it is one counseling session or multiple counseling sessions, RD services improve chronic disease management [1] [2] [3] [4] [5] . Climbing obesity rates [6] contribute to rises in health care costs [7] . Since a charge of wellness programs is to prevent chronic diseases such as heart disease and diabetes, insurance companies are exploring the effectiveness of wellness benefits. A weight loss of 5% -10% can often delay the onset or reduce the severity of these diseases [8, 9] . Provision of RD nutrition counseling services as part of insurance program wellness benefits presents an opportunity to reduce body weight and therefore improve the health of Americans. The goal of this project was to compare the effectiveness of RD counseling services offered as an insurance benefit, before and at the end of program completion on weight, waist circumference, systolic and diastolic blood pressure. A secondary goal was to assess if motivational interviewing (MI) has additional benefit when added to behavioral counseling strategies.
Methods

Study Design
This is a pre-post study involving RDs who are members of the American Dietetic Association Dietetics Practice Based Research Network (DPBRN). Through a wellness program sponsored by Blue Cross and Blue Shield of North Carolina (BCBSNC), study RDs were randomized within geographic region to two study groups. The two groups were UC or LCM. For RDs who worked in a joint practice, the entire practice was randomized to the same study assignment. RDs in both groups received training in study protocol and behavioral counseling skills. In addition, RDs in the LCM group received training in MI. Once randomized, RDs in each arm of the study recruited patients. Both arms of the study included up to 6 reimbursable visits per year.
Study Eligibility
Select BCBSNC enrollees were eligible for membership in Member Health Partnerships (MHP), a health plan benefits wellness program. Eligible study participants were MHP program participants age 18 or over with a body mass index (BMI) of 24.5 or higher who had at least one face-to-face encounter with a study RD between March 2006 and November 2008 and consented to participate in the study. Individuals who were pregnant, had outpatient renal dialysis or bariatric surgery, or were treated for cancer were not eligible to participate in the study. Study participants who experienced these events at any time during the study were terminated from the study at the time of the event. The study ran from March 2006 until July 2009.
Recruitment
All participants in the MHP program were required to complete a program enrollment survey. This survey was used by the health plan to send an individualized report with lifestyle change suggestions to each member. Upon enrollment in MHP, the members became eligible for 6 RD visits per year and 4 physician visits per year to assist with weight loss. During the first two years of the study, the health plan sent two letters to members in the catchment area where each study RD (UC and LCM) practiced to encourage members to make an appointment with the RD. For each patient seen, the RD would then verify member eligibility for both the RD benefit and for the study. The study RD obtained informed consent from the enrollee.
Study Population
A total of 574 enrollees consented to participate in the study. Of these 559 were eligible, while 15 (2.6%) were excluded for the following reasons: 4 did not have a faceto-face RD encounter with a documented height and weight; 7 had baseline BMI levels less than 24.5, and 4 were not participating in the MHP program. While the original intent was to follow patients for 2 full years, it became clear that the number of patients with 2 years of data would be a small number. Therefore, the final study population represented here was comprised of the 239 study participants who participated in the study for at least one year. This population represented slightly less than half (42.8%) of the eligible 559 participants.
Study Intervention
All study patients in both LCM and UC received the standard MHP program intervention as well as MNT. In addition, patients in LCM received a MI counseling approach. The standard MHP program intervention included access to telephonic nursing support, educational materials, behavioral change tools as well as discounts on blood pressure and heart rate monitors. Medical Nutrition Therapy is part of the Nutrition Care Process (NCP) which includes the following steps: nutrition assessment, nutrition diagnosis, nutrition intervention, and nutrition monitoring and evaluation [10] . The RDs in this study monitored and evaluated outcomes using NCP.
UC and LCM Training
Both UC and LCM RDs were instructed on study procedures including recruitment, reimbursement, and outcomes documentation. MNT Assistant software was provided to each RD to use for study data collection. All RDs received training in current evidence-based weight management including topics such as genetic factors, metabolic considerations, and behavioral implications of obesity. They also received information on adult learning principles and goal setting. Both groups of RDs were trained on the evidence-based nutrition counseling theories and strategies outlined in the NCP. In addition, LCM RDs had separate training in MI with the goal of enhancing the way in which RDs communicated with their patients.
Statistical Methods Analysis
This study design is a pre-post analysis of a single treatment group. Study participants who had missing or invalid responses at either measurement point were excluded from the analyses. Thresholds for valid responses were established based on the empirical experience of the authors and registered dietitians. The valid range of values was 45.36 -226.80 kg (100 -500 lbs) for weight; 81.3 -203.2 cm (32 -80 inches) for waist circumference; 70 -250 mm Hg for systolic blood pressure; 40 -120 mm Hg for diastolic blood pressure; and an average weight loss of no greater than 0.68 kg (1.5 lbs) per week. Outcome measures are described in detail in a previous publication [11] . Data were analyzed using PC SAS version 9.1 (SAS Institute, Cary, NC). A result was considered to be statistically significant if the observed significance level (p value) was less than 0.05. Differences were analyzed using t-tests.
of the study population are provided in Table 1 . Age and gender were obtained from BCBSNC's membership records, and diabetes was self-reported by the study participant on the MHP program enrollment survey. All other data were obtained from the RDs.
Study Duration and Frequency of Visits
The first set of measurements was taken at the first RD counseling session following enrollment in the study, termed "program entry". The final set of measurements, termed, "program completion" was taken during the last RD counseling session completed by each patient. Because all study participants took part in this intervention as an insurance wellness benefit, the duration and number of RD visits varied from patient to patient. The average duration in the study was almost two years (mean = 21.3 months, SD = 5.3) and was comparable among those in the Usual Care (mean = 21.1 months, SD = 5.4) and LCM (mean = 21.5 months, SD = 5.3) groups. The average number of visits during the study period was 7.8 (SD = 3.8) and was significantly higher among the LCM group (mean = 9.2, SD = 4.2) compared to the UC group (mean = 6.5, SD = 2.8), t (237) = 5.8, p < 0.001.
Missing/Invalid Data
The percentage of study participants who had missing values was 0% for weight, 23.4% (56/239) for waist circumference, and 33.5% for blood pressure (80/239). The thresholds for valid data were described previously in the Analyses section. Of those who had documented values, weight was invalid 0.4% (1/239) of the time; waist circumference was invalid 8.2% (15/183) of the time; systolic blood pressure was invalid 2.5% (4/159) of the time; and diastolic blood pressure was invalid 3.1% (5/159) of 
Comparison of Pre-Post Change
Comparison of Pre-Post Changes in both UC and LCM Groups Combined Table 2 indicates the percentage of participants who were able to achieve clinically significant improvements. Looking at the entire group of participants who participated in the MHP program and were enrolled in this study (Figure 1) , the program achieved important pre-post differences. Weight and waist circumference changes from baseline to end of study show statistically significant changes with a trend for improvement in systolic blood pressure.
Discussion
The BCBSNC study data indicate that inclusion of a RD counseling insurance benefit made it possible to achieve clinically significant results in weight loss in a quarter of program enrollees. The ability to affect this proportion of people has major implications in terms of decreasing risk for chronic diseases such as diabetes, coronary heart disease and cancer. Additionally changes were seen in diastolic blood pressure with nearly half of the enrollees in this program having a clinically significant change in diastolic blood pressure. This important change has the potential to help in reduction of blood pressure medications resulting in cost savings. It also may be of value in reducing renal progression and reducing incidence of cardiovascular diseases. The duration and number of RD visits varied from patient to patient. This variability is inherent in practice-based studies. There was a statistically significant difference in the number of follow-up visits between the two groups. LCM patients had more RD contacts than UC patients. We hypothesize that the greater number of average follow-up visits for the LCM group can be attributed to an MI counseling approach.
Since an increased number of counseling sessions has been associated with weight loss, improved fasting plasma glucose, total cholesterol and triglyceride levels [2] , the higher rate of return visits achieved with a MI counseling approach is noteworthy in terms of chronic disease prevention and management. A limitation of the study included lack of screening of RDs for MI counseling training prior to randomization. Due to the exponential growth of interest in MI [12] , it became apparent as the study progressed that some RDs randomized to the UC group were already familiar with MI or had sought out MI training over the course of the study. We suggest that this may have diluted outcome differences between the two groups. Another limitation of the study was the learning curve for becoming proficient with MNT assistant. We hypothesize that this time in- vestment may have impeded quantity of data reporting.
Conclusions
This study shows that in an insured population RD counseling services in conjunction with a coordinated health promotion program result in improved health outcomes. Unfortunately, this study did not have an adequate sample size to show differences in health parameter outcome between the UC and LCM groups. Further study is needed to identify the specific aspects of MNT that contribute to changes in BMI, waist circumference and blood pressure.
